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Abstract
As many developing countries, Ethiopia is facing a lot of problems. A high population growth and erosion caused by
deforestation can be considered the most serious one. The need for housing is increasing while deforestation causes a lack of
sustainable and appropriate timber for construction. A challenge facing the Ethiopian society is thus to give a growing population
opportunities to obtain decent, sustainable and affordable housing. One way to achieve this is to use adobe technology, which
means that houses are built with sun-dried clay blocks. Used correctly, the adobe technology has many benefits. The main
advantages are that the technique is relatively simple, local materials can be used and that timber demand is low. Because of this,
the technology also has many advantages from a sustainability perspective. In Ethiopia, most attempts with the adobe technology
have been less successful without lasting impacts. In this paper, the reasons for this are discussed. Six cases where adobe has
been used are described an analysed. Many factors have been identified as being important for the diffusion of the technology,
i.e., a strong champion, market and risk factors, cultural factors creating stigma and basic training.
© 2015 The Authors. Published by Elsevier B.V.
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1. Introduction
According to the Human Development Report (2014) Ethiopia ranks number 173 of 187 countries in the world.
This low ranking reflects poverty and harsh living conditions of the vast majority of the people but also a great need
for improvement and development. To improve this situation, a number of important measures must be taken. One is
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to  give  the Ethiopian people the opportunity to get better housing. The need for this can be identified over large
parts of the country; both rural and urban. This need has to be seen in relation to the large, general problems which
are facing the country. Of these problems, a high population growth, an increasing deforestation and an uncontrolled
urbanization process can be regarded as the most serious, (Bielli et al., 2001). These problems in turn causes,
independently or, even worse, in combination, other problems and difficulties, e.g. land erosion and lack of suitable
timber for construction.
The goal must be to give all strata of the population, also the stratum with very low incomes, the possibility to get
affordable and decent dwellings. In addition to this, the houses must have  a healthy indoor climate, they must be
safe and they must be durable and sustainable.
The traditional way to construct a residential building in Ethiopia is to use a frame of wood in the walls. Wooden
posts with a proper length are put into the ground. The wood mainly used is, at least in the highlands, fast growing
eucalyptus, often with poor durability. If affordable and available also poles of durable wood species, e.g. Thid and
Kosso are used. Poles of this kind are used in the frame with a spacing of about 1000 mm. The wall frame is later on
covered with clay mixed with straw.
This traditional technology has advantages. The technology is well known and accepted and materials can many
times be obtained locally. Residential buildings which gives a good indoor climate and that are reasonably durable
can be built with this technology, if the houses are provided with a proper foundation, a ceiling, sufficiently long
overhangs and, at least in areas with high rainfall, roof gutters.
It is  very doubtful whether this technology should be used on a larger scale in the future. The traditional
technology is very "timber-consuming." Regarding the current de-forestation in Ethiopia and the resulting timber
shortage, now and in the future, it seems clear that an alternative technology must be used. The more durable wood
species mentioned above, which have traditionally been used to obtain sustainable structures have almost been
eradicated from Ethiopia (Bekele et al., 1997). This has had, and will have a serious impact on the ability of ordinary
people to build houses with a framework that could resist termite attack and decay. The termite problem, as
underlined in Berhane (1984), seems to be a growing problem in Ethiopia.
Obviously there is a need to introduce and promote a new sustainable low-cost building technology in Ethiopia.
A discussion of alternative, new technologies is presented in Hjort and Sendabo (2007).  The conclusion is that
adobe technology is the technology that has the most advantages and is most realistic. It is real low-cost as it is
based on sun-dried blocks made of soil and if needed straw. This means that very often local material can be used to
a very great extent and the “timber content“ in a house built of adobe is very low. In addition to this there is no need
of special equipment except some simple forms for block-making. The technology is easy to adopt and has really the
potential to become “the property of everybody”. Executed projects show that durable houses with a good indoor
climate can be built by a proper use of adobe technology (Hjort & Sendabo, 2007).
During the years several attempts have been made to introduce adobe technology in Ethiopia. Some of the
attempts have been and are successful, many have been failures. The success factors and failure factors behind this
have not been studied and analysed in a systematic way. This paper reports on an analysis from an innovation
diffusion perspective of six cases of attempts to introduce the adobe technique in Ethiopia. The data has been
collected mainly through interviews and observations.
It is important to understand that most innovation diffusion theory focus on factors in relation to corporations, in
this research that is not possible. The focus will be on a more general level that means that the existing innovation
diffusion theory need to be put into another context and aspects solely regarding a corporate level of study may be
invalid. The aim is to identify potential factors to address in future attempts of innovation diffusion in similar
contexts.
The aim of this paper is to present and discuss from the innovation diffusion perspective the conditions and
factors of importance for the introduction of adobe-technology in Ethiopia.
Six cases from Ethiopia are described and analysed, mainly based on the results from the field-studies in Ethiopia
during 2003-2007. About 30 interviews were executed. These interviews were partly semi-structured and partly
spontaneous. All interviews were recorded and were, with some exceptions, held without translation in the native
language of the interviewed person.
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During the field-studies, many completed and on-going low-cost adobe housing projects were visited and the
spontaneous observations were made. In connections with this, the photographic documentation was made.
Results from the interviews as well as from the observations have earlier been published (see Hjort & Sendabo,
2005; Hjort & Sendabo,  2007).
2. Innovation diffusion
Innovation has been defined by many authors, in many different contexts, more or less pointing in the same
direction, but with slight differences. One definition that has gained a wide acceptance is “the
implementation/adoption of new or significantly improved production or delivery methods” (OECD, 1997). The
OECD definition of innovation is useful as it links innovation to value creation and recognize this in a broader sense
than short-term economic perspectives, as well as move away from the linear process best measured by R&D
spending (Loosemore, 2014). That makes it also useful in this context. Innovations evolve in an economic, social,
cultural and political space and are influenced by the dimension of this space (Weisenfeld, 2003). Determinants of
innovation vary between industry contexts, political contexts, national contexts etc. That means that national
contexts will need to be considered when transferring an approach or technology between contexts, for example
when transferring between countries (Abdul-Azis, 2002).
Poor and rich countries are faced with different problems in relation to innovation (Bröchner, 2011). There may
be differences in education, communication, business maturity etc. As learning is a central activity in innovation ,
and learning is a social activity, which involves interaction between people (Lundvall, 1992) it is important to have
an infrastructure around the innovation project or innovation diffusion project that enable people to learn about it.
Atkin (1999) argued that to achieve innovation in construction it is important to consider the context and the
organizational infrastructure in which the innovations are to be implemented. Another aspect is that undertaking
construction innovation outside of projects appears to be a very unusual process (Tatum, 1987). This result in that
innovation in construction is complex, involves different stakeholders and components (Manseau, 2005). From a
technical perspective the innovation in the current context is not as complex as in most western countries, but the
process may be as complex, but in different ways. From the perspective of pursuing innovation, a typical approach
would  be  to  enter  into  dialogue  with  the  identified  stakeholders  –  those  who must  be  kept  involved –  and to  take
account of their views and perceptions (Ayuso et al., 2006). To make it easier it is wise if the innovation in question
may be fit in the current processes as they are more likely to succeed in that case (Firth & Mellor, 1999). The
development of a collective understanding of the innovation and building trust at the operational level where
individuals are more likely to encounter it is important. A critical success factor is involvement, from the early
stages of development, of those who will be responsible for implementation, possibly requiring mediation between
new development and existing routines and duties within the organizations affected (Barlow et al., 2006). Innovation
requires awareness and acceptance by each of the functional elements involved in the project (Tatum, 1987).
Innovation diffusion is the spreading of innovations to new users. There are different models for analysing
diffusion patterns, see for example Stoneman (2001), Tidd et al. (2001) and Rogers (2003). The models aim to
analyze and explain different perspectives of the diffusion process. Throughout the models’ development, some
common areas of importance for the diffusion process have emerged (Stoneman, 2001):
x learning and information spreading;
x cost of acquiring new technologies and changes therein;
x performance of new technologies and changes therein;
x price expectations and change therein;
x technology expectations and changes therein;
x firm characteristics and their distributions;
x discount factors and attitude to risk;
x extent of product differentiation and changes therein;
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x extent of first mover advantage and the economic return being an early adopter;
x impact of other firm’s adoption upon users’ and non-users’ profits; and
x extent to which realised profits generate new investments.
Some of the factors above may be of more importance than others in the context of the area studied in this paper.
But all need to be considered if and how to adapt them into the existing context. There is a need to develop the
understanding of innovation diffusion in different contexts (Lees & Sexton, 2014).
Diffusion occurs within a social system or network (Rogers, 2003). Increased interaction in a social network may
increase the rate of diffusion, and is affected by opinion leaders and change agents (Deroïan, 2002; Pittaway et al.,
2004). But, networks may, paradoxically, allow for a wider diffusion at the same time forming tight constraints on
other new ideas and creating a barrier (Swan et al., 2003). Identifying the ‘right’ people to engage is very important
as there is a correlation between successful innovation diffusion and the engagement of key stakeholders (Widén et
al., 2014). Another reason for integration is that the more people taking part in the successful development of an
innovation, the more people can spread the word. If these people happen to come from different social networks the
information about the innovation will have an even larger potential audience (Widén, 2006).
3. Cases
3.1 Elementary school building, Alem-Maya
In the mid-1950s, the Swedish organization Swedish Mission BV erected a primary school built with adobe
blocks in the town of Alem-Maya about 500 km east of Addis Ababa. According to Nilsson (1954), the building was
the first of its kind in the area as it was built entirely with adobe blocks. The project aroused great interest, although
the intention was mainly to get a new school building within a limited budget, not to introduce a new building
technology. But some people embraced the new technology, which means that the project had a demonstration
effect. The walls, which rested on a foundation of stone, were plastered with lime mortar (Nilsson 1954). The
building was used as an elementary school until 1990, when it was converted into a dwelling which it serves as yet
today.
The organization Swedish Mission BV did not follow up this project in future construction projects. Instead,
when the school had to be expanded some years later a new building was constructed using concrete hollow blocks.
This means that the possibility to once more use and demonstrate a sustainable low-cost building technology based
on local building materials was not used. It is reasonable to assume that this step had some influence on the attitudes
of people in the vicinity towards the new building technology. Those who had adopted the technology might have
been discouraged and those who were sceptical might have been strengthened in their scepticism.
It should be mentioned that the adobe-block technology in the last 10 years has gained a slight acceptance in
Alem Maya region. This was noted in connection with a minor field study. What lies behind this is unclear. Possibly
it is an expression of the spontaneous spread of adobe technology in Ethiopia during the last 10 years, see below.
3.2 Ijaji low-cost housing project.
More than 30 years ago, the Ethiopian Evangelical Church Mekane Yesus (EECMY) initiated a project with low-
cost housing in the town of Ijaji, about 200 km west of Addis Ababa. Buildings were erected with the adobe-
technology and the project was successful from a technical standpoint. But the new technology was not accepted by
the local population, which largely preferred to build houses according to the traditional method, i.e., with a timber
frame  covered  with  clay.  The  reason  for  this  was  mainly  that  at  that  time,  the  supply  of  timber  in  the  area  was
sufficient and the price of timber was reasonably low. Instead of trying something new and untried, people stuck to
the traditional and familiar
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3.3 EECMY South Central Synod appropriate technology work
In 1992 the EECMY trained some people in low-cost housing technologies. One of those who took part in this
training started a project focused on adobe technology in the South Central Ethiopia Synod of EECMY. Emphasis in
the project was to construct bee-hives and houses using adobe blocks. The effect of this project on the community at
large and within the church synod was quite marginal so the project was stopped.
It appears that adobe-block technology was associated with building materials of low quality. Some leaders
within the EECMY South Central Synod had a reluctant attitude toward building homes of adobe blocks. They were
obviously skeptical about adobe as a building material with an appropriate quality. In addition they were apparently
not particularly interested in testing if this technology was beneficial or not.
3 .4  Selam Technical and Vocational Centre, Addis Abeba
In the early 1990s, Selam Technical and Vocational Centre in Addis Ababa tried to introduce and commercialize
sun-dried adobe blocks on the market in Addis Ababa. But they gave up the idea because buyers of the blocks could
not be found (Hjort & Sendabo, 2005).
The Selam Centre had problems not only in finding a market, but also to find people who were willing to work
with clay and clay blocks. The reason was probably that it has been and maybe still is associated with low status to
work with clay in Ethiopia. Although clay is widely used for construction of traditional residential buildings, the
idea of building modern houses of with mud blocks often evokes no enthusiasm (Hjort & Sendabo, 2005).
3.5 Demonstration building, Awasa
In connection with a Ph.D. study of integrated rural development  a residential building in adobe was erected in
the town of Awasa, 300 km south east of Addis Ababa, (Hailu 1991). The house, built on the university campus,
was designed as a traditional circular countryside hut. The adobe technology was used to demonstrate the possibility
of using it for the construction of a traditionally designed countryside residential buildings. The intention of the
project was to demonstrate a range of possibilities, including the possibility to use the adobe technology. Inspired by
this demonstration project, individuals have copied the design and have constructed similar houses in other regions.
3.6 Building Trade School – Challia
BTS (Building Trade School) is located in a small village called Challia about 500 km south-west of Addis
Ababa. BTS is a school that provides craft training in different areas, also in adobe block technology. The training is
free of charge for those from the lowest income groups in society. A project to develop and introduce adobe
technology in the area started about 25 years ago and has resulted in the spread and use of the technology in the area
around Challia. During the initial stage the technology was met with scepticism and it was deemed necessary to
have financial incentives to get the technology accepted by the locals. The incentive consisted of a payment of 500
ETB to home owners for each completed adobe house, funds that would be used mainly for roofing. In addition,
BTS also gave those who wanted to build adobe houses training and a tool kit with necessary tools. Due to principle
considerations the system of incentives was abandoned after a period of time. The project has been successful and
the adobe technology has to a great extent been accepted by the local population, although the traditional building
technique is still used in Challia and the surrounding area (Johansson & Wartainen, 2008).
It is likely that the systematic efforts that have been made, e.g. incentives and training, have played an important
role in the project success. Another fact that probably played a role is that BTS itself used adobe technology for a
part of their own buildings, such as student-dormitories and guesthouses. BTS has also encouraged and supported
the construction of public school buildings in adobe.
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3.7 Spontaneous development
In the last ten years what can be described as a spontaneous development of low-cost housing based on the adobe
technology has taken place in the Rift Valley, about 150 – 250 km south and southeast of Addis Ababa. The main
driving force behind this spontaneous development is a shortage of construction timber due to severe de-forestation
(Hjort & Sendabo, 2005). The impact of the adobe technology in the Meki-Zway area in the Rift-valley, is to certain
extent a result of the demonstration project conducted in Awasa, see above.
4. Discussion
For the people in Ethiopia, housing constructed with the adobe technique is something new, an innovation. Low
cost housing that is easy to erect and does not need a skilled labour force, with materials that are easy to find locally
would allow for, in theory, easier implementation than for example more complex techniques. As the cases describe,
with a few exceptions, reality does not always follow theory.
From the earlier innovation diffusion discussion, some factors can be found that may explain those cases where
diffusion has not worked, and also where it, at least to some extent, has worked. In case one, not even the
organisation initiating the use of the technique seem to persist or believed in the use of it as they did an extension
with another technology. In other words, there was in reality no one championing the technique. In case two, there
was not really a market. As there were sufficient materials for the traditional technique and no obvious gain in the
use of adobe blocks, the people did not see any use in leaving something they felt safe in using. It became a situation
where the use of the new technique was perceived to be too much of a risk with too little to gain on it. In case three,
the key stakeholders/champions, some leaders within the EECMY South Central Synod, were not convinced of the
benefits of the adobe blocks. Thus, the people could not be convinced. In case four, it was a cultural, historical
stigma relating to the use of clay in society that was seen as a main barrier for the diffusion. As reported, in case
five, when an organization that is highly regarded, as for example a University, demonstrate the perceived benefits
there is at least some higher potential that it  will  be picked up by others. In case six, several of the factors that are
discussed in the innovation diffusion section were used. It is also the case where the biggest success can be found. In
it there was a strong champion, a lot of people were involved, the technique was shown to work, people were trained
etc. Case seven is somewhat different, in it there was no direct action taken, but it was spread any way. As described
above the technique was introduced in the area decades earlier. The main reason for its diffusion now is believed to
be due to the reason that the traditional technique is no longer an option due to the lack of suitable wood. But, the
reason for the solution being the adobe technique instead of some other, may very well be because the knowledge of
the technique has remained in the area since its earlier introduction. Tacit knowledge, spread through informal
communication channels, also provides an explanation for diffusion within a geographical context (Cantwell, 2005).
The same may be said for the slight rise in interest in the region described in case one.
5. Conclusion
Diffusing a technology, no matter how suitable, may be very difficult as have been show in the cases described.
This paper show potential reasons in regard to innovation diffusion for the short comings. It has to be noted though
that there may be other reason as well. The fairly successful project described in case six suggest otherwise, at least
to some extent. Several of the factors identified as important for successful innovation diffusion was used. Case
seven and to some extent later years in the region described in case one show that when there is an absolute need to
change technique, the remaining knowledge of the Adobe technique in those areas seems to have had an impact.
One could argue though that it is too late, deforestation and its consequences have already happened. There is a need
to implement technologies such as the Adobe technique in regions where the situation has not already gone too far.
The findings here suggest that it would be useful to adopt a more structured approach that builds on innovation
diffusion, adapted to the specific contextual situation. This has of course to be tested before any certainty can be
confirmed.
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